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Kopsavilkums. Soja — pasaulé plasak kultivétais taurinziezu jeb paksaugu dzimtas augs. Augsta
proteina satura del sojas seklas un virszemes dalas izmanto ka izejvielu lopbaribas razosand.
Pieprasijums péc sojas palielinas ik gadu, lidz ar to pieaug ari sojas séjplatibas pasaulé, tostarp Latvija.
Sojas razibu un kvalitati negativi ietekmé slimibas, un to raditie razas zudumi var sasniegt 10-90%.
Postigakas sojai ir sénu ierosinatas slimibas. Pétijuma merkis bija noskaidrot, kadas sénu gintis
sastopamas sojas sejumos Latvija. Sojas slimibu uzskaite un slimibu simptomi aprakstiti 2023. gada
vegetdcijas sezond Agroresursu un ekonomikas institiita (AREI) Stendes nodala. Lapas un pakstis ar
slimibu simptomiem ievaktas Igaunija selekcionetds Skirnes ‘Laulema’ sejumos, dazados augu attistibas
etapos. No ievaktajiem paraugiem izdalitas sénes, kas parstav vairakas sénu gintis: Alternaria, Botrytis,
Didymella, Fusarium un Epicoccum. No iegitajam senem Botrytis spp., Didymella spp. un Alternaria
spp. literatara jau minéti ka nozimigi lapu plankumainibu ierosinataji. Tomeér Fusarium spp.
galvenokart minéts ka saknu puves ierosindjs sojai, tomeér identifikacijas rezultati norada, ka atseviskas
Fusarium sugas varétu ierosinat art lapu plankumainibas. Epiccocum spp. gints sénes neuzskata par
patogénam, tomér pédéjie pétijumi, kas veikti Kina, apliecing, ka art dazas $ts gints sugas sojai varétu
ierosinat lapu plankumainibas. Latvija lidz Sim veiktajos pétijumos par paksaugu slimibam Sis fakts nav
apstiprindts. Peétijumus nepieciesamas turpindt, lai salidzinatu iegiito izolatu patogenitati.

Atslegas vardi: Glycine max, Botrytis, Didymella, Alternaria, Fusarium.
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Soja (Glycine max) — pasaulé viens no plasak kultivétajiem taurinziezu jeb pakSaugu dzimtas
augiem. Ta ir arT piemérots prickSaugs ziemaju labibam, jo saista atmosféras slapekli. Soja ir
augstvertigs proteinaugs — seklas satur no 30 lidz 50% olbaltumvielu (Murphy, 2008). Galvenokart soju
izmanto ka izejvielu cilvéku partikas un lauksaimniecibas dzivnieku baribas razosana (slaucamajam
govim, jaunlopiem, nobarojamajam ciikam u. ¢.) (Medic, Atkinson, Hurburgh, 2014). Cilvéki uztura
soju izmanto gan svaiga veida (ka darzeni), gan rapnieciski parstradata veida. Produkcija, kas izgatavota
no sojas, piem&ram, sojas piens, tofu siers un sojas milti, nesatur laktozi un gluténu. Misdienu
pateérétajam tas ir loti svarigi, nemot véra alergisko reakciju pret dzivnieku izcelsmes piena produktiem
un graudaugu miltiem (Maryam, Mazloomi, Honar et al., 2016).

Plaso izmantoSanas iesp&ju un paterétaju nepiecieSamibu nodrosinasanas del sojas sgjplatibas un
kopraza pasaulé ik gadu picaug. Kops 2015. gada soju arvien plasak audzg arT Latvija — galvenokart ka
lopbaribas izejvielu. Nelielas platibas soju audze ar1 seklas ieguvei. Sojas s&jplatibas Latvija ir mainigas,
tomér p&d&jo gadu laika konstatéts sgjplatibu picaugums. 2023. gada sojas s€jplatibas Latvija sasniedza
500 hektarus®.

Pieaugot s€jumu platibam, palielinas arT kaitigo organismu sastopamiba tajas. Ka izplatitakas un
postigakas janorada sénu ierosinatas slimibas, kas ierosina plankumainibas uz sojas virszemes auga
dalam, stublaja, lapam un pakstim. Pasaulé izplatitakie lapu plankumainibu ierosinataji pieder
Alternaria, Botrytis, Didymella un Colletotricum gints séném. Alternaria spp. ierosinata
sausplankumainiba sojai var radit pat 60% lielus razas zudumus, savukart Didymella spp. ierosinata
koncentriska plankumainiba spécigas infekcijas gadijuma — pat 90% razas zudumus (Radchenko,
Abdullaev, Alpatieva et al., 2019; Youssef, Kerdraon, Mieuzet et al., 2019). Colletotricum gints sénu
ierosinatas plankumainibas vairak novérotas Amerika, Kina, Indija, un to ietekm@& registréti razas
zudumi 30-100% apjoma (Aggarwal, Mali, Trivedi et al., 2019). Ka postigakie un izplatitakie sojas
plankumainibu ierosinataji noraditas Botrytis gints sénes. So sénu mijiedarbibas mehanisms ar augiem
ir vértéjams ka sarezgits. Arzemju pé&tijumu rezultati norada, ka iesp&jama arT kompleksa inficgsanas ar
Botrytis gints séném, kas palielina slimibas izplatibu un postigumu, tadgjadi apgritinot ierobezosanas
pasakumu planosanu (Zhang, Wu, Li et al., 2010). Pastav varbitiba, ka iepriek$ aprakstitie slimibu

4 Deklaréto kultiiraugu platibu apjoms pa novadiem no 2015. lidz 2023. gadam. No: Lauku atbalsta dienests.
[TieSsaiste] [skatits 2024. g. 24. janv.]. Pieejams: https://www.lad.gov.Iv/Iv/platibu-maksajumu-statistika.
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ierosinatdji sastopami ari sojas s€jumos Latvija, tacu pagaidam nav veikti sistematiski petijumi saistiba
ar sojas slimibam un to ierosinataju sastopamibu un postigumu.
P&tijuma mérkis bija noskaidrot, kadas sénu gintis sastopamas sojas sé&jumos Latvija.

Materiali un metodes

Sojas slimibu uzskaite un slimibu simptomi aprakstiti 2023. gada vegetacijas sezona Agroresursu
un ekonomikas institita (AREI) Stendes nodalas (57°11'20"N, 22°33'43"E) izm&ginajuma. Lapas un
pakstis ar slimibu simptomiem ievaktas Igaunija selekcionétas Skirnes ‘Laulema’ s€jumos dazados
attistibas etapos (AE) — 15., 30, 60., 79., 85.

LPTF Augsnes un augu zinatnu institita (AAZI) Augu patologijas zinatniskaja laboratorija péc
atSkirigiem slimibas simptomiem uz sojas lapam vai pakstim ievaktie paraugi iedaliti 25 atseviskas
grupas. Katrai paraugu grupai, atlasot 10 tipiskakos, izmantojot kartupelu dekstrozes agaru (PDA),
uzsakta sénu tirkultdru (izolatu) izdalisana. Sénu tirkultiru ieguve veikta vairakos etapos — vispirms
uzliekot auga paraugu, tad senes vairakkart attirot (izmantojot tikai hifu galinus). legtitas tirkulttras
raksturotas, izmantojot mikologiskas metodes, bet preciza to identifikacija lidz gints/sugas limenim
veikta ar molekulari genétiskajam metodém, izmantojot DNASTAR programmu Molecular Biology
17.1 un Nacionalas medicinas bibliotekas (NCBI) tiessaistes riku BLAST.

Rezultati un diskusija
No sojas lapam un pakstim ar dazadiem slimibu simptomiem izdalitas sénes no Botrytis, Didymella,
Alternaria, Fusarium un Epicoccum gintim (1. tab.).

1. tabula/ Table 1
Seénu izolati, kas izdaliti no sojas lapam un pakstim
Fungal isolates extracted from soybean leaves and pods

Simptomi uz sojas lapam un Izolati / Isolates Sénu gints/suga un
pakstim / to taksonomiskais
Symptoms on the soybean leaves and iedalfjums /
pods Fungal

genus/species and
their taxonomy

Ascomycota
Pleosporales
Didymella sp.
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Ascomycota
Pleosporales
Alternaria sp.

Ascomycota
Helotiales
Botrytis sp.

Ascomycota
Helotiales
Botrytis sp.

Ascomycota
Hipocreales
Fusarium equiseti

Ascomycota
Hipocreales
Fusarium
flagelliforme
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Ascomycota
Pleosporales
Epicoccum sp.

Didymella spp. ierosina koncentrisko plankumainibu lauka pupam, 1€cam, auna zirpiem (Tivoli,
Banniza, 2007). Latvija Didymella gints sénes identificétas uz lauka pupam (Vicia faba), arT uz sojas.
Uz sojas lapam var noverot slimibas simptomus — briinus, koncentriskus plankumus ar piknidam. Latvija
lidz §im Didymella gints sénes nav identificétas sugu liment, turpreti pasaulé par postigakajam sugam
paksaugiem uzskata D. fabae, D. pinode, D. rabiei. So patogénu darbibas rezultata konstatéti lidz 90%
lieli razas zudumi dazadiem paksaugiem (Youssef, Kerdraon, Mieuzet et al., 2019).

Alternaria spp. ierosina lapu sausplankumainibu dazadiem pakSaugiem. Pasaulé Alternaria spp.
ierosinata sausplankumainiba ir viena no nozimigakajam slimibam lauka pupam, s§jas zirniem (Pisum
sativum), lupinai (Lupinus sp.) un sojai. Literatira noradits, ka Alternaria spp. ierosinatas slimibas
simptomi ir brani plankumi ar gai$i peléku vidu, plankumu ieskauj dzeltens oreols, plankumiem
novérota tendence saziit (Kamthane, Rakh, 2013). Lidzigi simptomi novéroti arT Latvija. Lidz $im
Alternaria spp. gints sénes sojas séjumos Latvija nav konstat&tas.

Par izplatitako lapu plankumainibas ierosinataju sojai uzskata Botrytis gints sénes, kas ierosina
brinplankumainibu lauka pupam, s€jas zirniem, lupinai un sojai. Botrytis spp. ierosinato slimibu
simptomi ir peléki lidz bringani izpladusi plankumi (Brauna-MorZevska, Bankina, Kaneps, 2019).

Latvija identificétas Botrytis sugas, kas ierosina briinplankumainibu paksaugiem — B. cinerea,
B. pseudocinerea, B. fabae, B. fabiopsis. Zinatnieki uzskata, ka iespéjama kompleksa Botrytis spp.
inficéSanas, kas apgriitina patogéno sénu identifikaciju (Petrova, Brauna-Morzevska, Bimsteine u. C.,
2022).

Identificétas arT sénes no Fusarium gints, kas tiek min&tas ka vienas no saknu puves ierosinatajiem.
Biezak sastopamas Fusarium sugas soja: F.graminearum, F.virguliforme, F. proliferatum,
F. sporotrichioides, F. oxysporum (Arias, Leandro, Munkvold, 2013). Jauzsver, ka Fusarium spp. var
ierosinat arT lapu plankumainibas (Doohan, Brennan, Cooke, 2003). Slimibas simptomi — gaisi lidz tumsi
briini izpladusi plankumi uz sojas lapas. Tika identificétas Sadas Fusarium sugas: F.eqiuseti un
F. flagelliforme. Sis sugas literatiira nav aprakstitas ka saknu puves ierosinataji, kas rosina domat, ka
F. eqiuseti un F. flagelliforme ierosina tikai plankumainibu.

Epiccocum spp. gints sénes parasti uzskata par epifitiem, tacu 2023. gada Kinas zinatnieki zinoja
par Epiccocum spp. ka sojas lapu plankumainibas ierosinataju. Tika identificéta suga Epiccocum
sorghinum, tas ierosinatie simptomi — briini, neregularas formas plankumi (Mao, Dong, Luan et al.,
2023). Ari uz Latvija ievaktajam sojas lapam tika konstatéti briini neregularas formas plankumi, kas
var&tu bt saistiti ar Epiccocum spp., preciza suga nav zinama. Iesp&jams, ir nepiecieSams domat par vél
citam nezinamam sugam, kas sojas lapam ierosina plankumainibu. Japiebilst, ka lidz §im Latvija
Epiccocum gints sénes nav identific&tas ka lapu plankumainibas ierosinatajs.

Turpmakajos petijumos ir javeic patogenitates testi, lai noskaidrotu izoléto s€nu virulenci un
agresivitati.

Secinajumi

1. Uz sojas lapam un pakstim nov&rojami daudzveidigi simptomi.

2. Sojas lapas un pakstis atrastas sénes no Alternaria, Botrytis, Didymella, Fusarium un Epicoccum
gintim.

3. NepiecieSami turpmaki pétijumi, lai noskaidrotu s€nu sugas un to patogenitati.

Abstract. Soybeans are the most widely cultivated legume plants in the world. Due to their high protein
content, soybean seeds and above-ground parts are used as raw materials in animal feed production.
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The demand for soybeans increases every year, leading to an expansion of soybean acreage worldwide,
including in Latvia. However, soybean yield and quality are negatively affected by diseases, resulting
in yield losses ranging from 10% to 90%. Diseases caused by fungi are the most damaging to soybeans.
The aim of this study was to identify the genera of fungi present in soybean crops in Latvia. During the
growing season of 2023 we collected leaves and pods with disease symptoms from the cultivar
‘Laulema’ created in Estonia. Our analysis revealed several fungal genera, including Alternaria,
Botrytis, Didymella, Fusarium, and Epicoccum. While Botrytis spp., Didymella spp., and Alternaria
spp. have been previously documented as significant pathogens initiate leaf spots, Fusarium spp. is
primarily known as causal agent of root rot in soybeans. However, our identification results suggest
that certain Fusarium species may also cause leaf spots. Recent studies in China indicated that some
Epicoccum spp. species could initiate the leaf spot development in soybeans. Nevertheless, this has not
been confirmed in previous research on legume diseases in Latvia. Further investigations are necessary
to compare the pathogenicity of the isolated fungi.

Key words: Glycine max, Botrytis, Didymella, Alternaria, Fusarium.
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